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(57) 

[US] ff^/M^o. 1 5/xmJ;0TOb$ 

-/wo. lSumX'oBM^ti^mim^zti^ 
x h+mtm&mtftmxz & l s i *<?>¥*#$s 

ROjGA^4 0 (HPa) aTX'b&isO 

*m®. ( a ) mmmm ( b > vo* *rv * y 

( c ) *«Jg«(c%-fc»jWLT«r6»S*S- 

&mp)&ij#4o (m) aTx$>z>i' i J*mm& 



(2) 

1 

i mm 1 1 &mijW4 o ( MPa > yrx-h s y y 

imm 2] ( a ) ssmmw < b > ~/u*y> 
*vi-?-tf < c ) tmmmiz^zmMLxz&iM 

ti-&mmjjtf4o (MPa) BiTT**^u**aw 

<OJ»Ti£. 10 
3 £^W»Ig*>fflJEa*8 0-3 5 O'C 

t\ »3oiD^g<offl*&* 350-500 °cx-b &m - 

[||««5] (c)W»; (cl) (a)k 20 

( b ) mjjmmiimim**A,'tt:&mx 

imme 3 ( b ) ^-n^y^j-y rfv-a*. *jp* 

HI#H7 ] ( b ) v-o^y* y TIB- 
«W ( I ) 

(R')m 

s .HoR 3 ) 4 - m - n »> 30 

(*)» 

***U R 3 {i^&l~6^7;Mf;ua$r^U m 
n (i 0 S m + n g 3 fcfflfc-*" «t 3 fcjMtfftl. 0-3 

JJWte*rC*Sil!:j8B2, 3.4. 5Xtt6£»*>yy 

[ISjfcJS8 3 ( a ) 2P£0Jfctf* { . 2^g£T. 3 0 40 
•COT*^#S31S2 0XViinTJ»M4Wf*ff-jfcl» 
CO. 1 5 0X:<Dafi£*ft& 2 5 O'CtCfctt^M^- 

# 5 y -?-?*> h mm 2 . 3. 4. 5. 

[ff*«9 ] ( a ) smut*!*. £^«r. 3 0 

X:iaT*^#iS5$JK2 OTVninTffi&JHMr&fTofcl? 
<9. 1 5 0-C<9M£*ff !> 4 0 OXHZ&V&MAm- 
tf80%W±X'$>Z>XW-X'h2>mm2. 3. 4. 

5. 6. 7Xtt8Btt<io^y/ra«jffl^>jtta»i6. 
imm io] ( a > ai»3Bis«#, 7 -vm*^* 50 
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2 

l^y7-TJ>^lf*3S2. 3. 4. 5. 6. 7. 8X 
« 9 £Ka y >J 

113 ( a ) ffiHggjStf*, ^ * ? y /l^tf" 

v-?-x\$T9V)vikxv'?-x'hhmm2. 3. 
4. 5. 6. 7. 8. 9*i±i ossmwj #mm?) 

[000 13 

mzm&. ±mi<n. ^mtm^mom^amm 
*hhmcbw*. 

[00023 

[ 3 l s i coftma-ftt J; hw&nwmuz t 
w\ &mm®mcom*iz£&m^mimmcom±tf 

^cvDSteifts i o 2 M^'«ra^Mfc txm^ 
ttx^tztiK z<?mai3®m.*iffiL* lsio 
wmmm& \*i±.t& j 9 {£fM¥&m w> *>ft 
x»i. isvtmmbixit. Jtms$3. sgg?) 

S i OFM (CVDffi) , Jjffl*2. 5-3. 0<7)^ 
mSOG (Spin On Glass) . m^'JV-^*^^ 

Jtma*2. 5vxrm^z^ux\t. y^wm. % 
wamfifflfetix^hifi. l s 1 mwmwkt 1 

[0 00 3 3 7>y«ttH»tt, 2SK<0ttSW**irr* 

^'300 mFca i. ^ . -eo 1 1 x-it l s i <r>fm 
mm^nmmmmx'&z. z^mmm-^um 

b. LT. 1fBB 5 F9-l4 34 2 0#&fWc*Sii*«* 

ww* 1 . 7 ymmmmmm^m4 0 0 

[00043 £?LfrJI<i. it^«^2 . 5mT&«««r 

m%tmtLxmztix»t>. zftsmmtfumk 

LXii. 27 9 0 J %&mz^tlZ>±oti: 

ifc^. 1*W¥l 0-2 5 359-94»Bfc*Sii6J:3 



(3 

3 

* I/O »4.*iSIHL«R<WLo*&S*0. 
l/xmOTt:$iIffll-ri)W(iSSfr^l>. ^f&WMtU 
fcLSI-CliSttSJiO. 1-0. 5jumg«t*4t 
^Sflifc*)* 0. ljumiiLh<0^#§c7)?L^fl-rS 

[0005] coHHfciiHfc-rifcft. ffls^y-e-k 
nm^mm-^mmmf- i o - i 5 8 o i 2-t & 

ftffi¥l l-2174 58#&fBK*$;fVO>&. 10 
L*>U #grPl 0-15801 2^«fc*S#iTV^ 

L^tuommrffoz. itz. mwf-i 1-21745 

£^£fc$WiW-Sfc*>fctt. S£ (4 5 OrgJg) 
[00 06] B&SStffflkUO fcfcfrfcJBUMl'O** 20 

a 1 ®M&m^tzWr£wz. 4 5 o-c^sM^iit^ 
wmtN&T ( 4 0 o-cmK) £*flH£fcas 

JftWtU*. £5* Jtl£«*#2. 5&Tt\ 4 0 0°C 
[0007] 

0. i5umx y )m\:^tih^mim^zii^xi>+ 40 

*=5r»#tttg*^»T^ SLSI 9a¥*ft$gS*£JI 

m*)*< mmzm z t wx-% & v y tammmtfi 
nmzffl&th *> cox-h h . mm. 1 2 wm>wm. 
mm ^ y tmkmM i/t & & m^mm<r&tc^ . is 

[0008] 

0 (MPa) mxhh^)itwmsAzmh. ttz. * 50 
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4 

SHffli, ( a ) 2H&J£tt&tf ( b ) rf 

( c ) wmmiz^z®Mix%i®j&Mim 
mm itzftammis. ttz®. ^n*^y * y zf~?- 

W)m&4 0 ( MPa ) J3LT-C* hi^O *rm$gfr&f8. 

tmizmtt. 

[ 0 0 0 9 ] ifc. #&HJ«i. i xn^y 

Bffiti)WfrrZ>imX'i'n*iry* y d"7-^?SS$ 

£#8 0-3 5 0TTC\ SgZ<9»Jtg<Dffig#3 5 0 

- 5 o o-c-c-ft h mini, y #i&»»o#js:^fc:Rw- 
4. ( c ) nmm&. ( c i > 

( a ) b ( b ) ««t5tili|J^tt5 
[ 0 0 1 0 ] ifc. ( b ) isV**)->*V i 

mnisv*mLmwBmmizmt&. ta. 

te. ( b ) ^odr-ty^-y TfH-«^ ( I ) 

(R l ) m 

R'&U f R 2 {i|5]-S^<iffl^l»^aii7K^tt 
Mnli0gm+nS3 iStfe-f X 1 1ZMtftll 0-3 

o«H8rC*4) X'^iihTiva^^^yyWUsa^^ 

[ooii] t.it. ( a ) mmmttK s 

m^»ET. 3 0°CWT*^#iaaJS2 0'C/min-C»»* 
^•ff5rff-5>t^f<7). 1 5 0°C<9M£*tf 6 2 5 0'CK 

fettsM^-^' 5 %*si^-k y -7-x-hh minis y 
*»aiytw»ifcfififefc:wts. *fwjtt. (a) 

^Pf^«^\ S^sST, 3 0'COT*^#^JS2 
0VMnX'&£M#m£'fTr>tzm<?). 15 0°C<oait 
Jtt4 4 0 0'CizmZ>&Mm-tf8 0%);XkX'bhX 

y 4 fjtew v y ^^gKco^B^tBit s . 
tti % *%mz. ( a ) zmmmtoK y^mist* 
i y -?-xh h minis y *3fi«iR^)»is*ffitBBi- 
4 . 4 fc . *J«Wi . ( a ) SEB«Bia»r*« . * ? ^ y ;u 
y v-xjir ^ u v-t-*!. frie^ y tik 
w&nftfojTmizm-h. t-tz, *mM. mm : ^) 

[00 12] 



< 4 

5 

[^m<rm&mm ^m^v^mmi. mom 

##4 0 (MPa) VXTX'hhZttf'XgX'h*) 3 0 (MP 
a) JilTtfJ: imtW ffi^TRStiO. 4 (MPa) U 

gx'h h . m^mxtfA o ( MPa ) zmt i> t #ht<d 

K*>l«J#0. 4 (MPa) *jf»tf>fc*>tt, JBAtfBftJ: 

frsflnwa*. jj&oiwui. flfiiif. mmtix, f 

LX- 2 3'2 0 (KLA-tencorftS!) £«BU ffljg 10 
iftK2 3±2X;. ate*BS*S«4 0~5 0XT, 5-8 

.Xtya-hU 1 5 0T:+2 5 0°C+4 0 0 (-4 5 

o ) °c<n3&xmtz^mmo . 5-0 . e umwmz 
ft* u z <mm^ijim^th ztizx*) m.tt 

rl^xiU K^JSL^^xystcoKOOHjl (V 

[00133 4^, isvtmwmwmmmz. 2. 51a 

TC& 5 ; b mt U\ * fc . x y # JR*ll«>BMfX 20 

*te¥#f^^oatfflii<o^6 1 x i o 2i ftft^/ 

ctf WT## 4 L < . U - ? «8E#tt(i 5 x 1 0 " 9 A/cn* 

fcLTSi-O, S i-CH8fc*trifc*W4U\ 
[0014] j&&j&*4 0 (MPa) fiTFC**^*** 
HU« Witf, ( a ) 3fflt»jStf&tf ( b ) ^n^-D-y 

*y=fv-# ( c ) ^mmizfy-izmMLxtc&im 

SfciO. 4 0 (MPa) OT<^iEB£fcvva#£ft£v 
[0015] *»i!Hfc:*Ht«. ( a ) SBBBifitttt. 

v y *$ttRc£R* l a 4«i&£* 

T^tf y v-. txa^tf U v-. * U -f S K*sK 'J 
v-, 7 y-fkt'-yry^yv-, #7-y^t'^;u^ 

[0016] ( a ) s»«i£tr<^HifSji»i. fmm 
mm^xvmx'Zh. «it tiToga. *fr 

fcJBWC, (a) 2awafc»tf«!M»ff*ffv\ 5112 
T*4. 50 
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SS: TG-DTA6 200 (-Ma-VPl!) 
JKUMMIft : 3 0-CWT 

2 0*C/oiin 

: 1 Omg 

2 0 0ml/min 

fcfc, ( a ) SH9Si£|f«finiH6ffir<0»ki: t*M 
Ji, JKHfcifa 1 5 O'Cr^fiii: Lfc. 1 5 O'CJilT 

( a ) ^^tfo^SJ^^at £4 i>0)t Uz. 
[0017] 25 0'CX'?>nM.m'J>-tf 5 %&±.cr> ( a ) 

mmmt^mtixii. rh^f-uy**^ * 

W^flS. 2 5 0X:T<7)ai«^* i 5%*}l^ ( a ) ffi 
xxf^'J?-^ ^y^^-;^^?yu-h<7)J;a 

^ ? y ;nxxf^;K y v-, ^y x +)VT? y 
^-hcoia^ry/n^x^T-^jKy-?-. ^yt*- 

[00 183 25 0'CX'<7mM.WJrt)^5%*.mX\ 4 0 
0rt;fc(tSS«^^8 0%M±.co ( a ) SH^j£ff 

/Hxxf^iJfJ?-, ^y^^;PT?yp-h<7)J; 

a*r^y/H»xx^A^R*yv-. jkux^ws 
y«f *«l«f . +Ti „ 4f y ^ ^ ? y 

#y*f-^T?y^-h<^a&*??y;mxx 
r;^^y?-, r? y;H!x^T;^^y^-ti4, 

2 5 0*C-C<7)M*^(i2%*g|-C\ 4 0 0*C(Cfeft4 

( a ) SIWBlStf k LT^tCflWlTV^. 

[00193 7 -ymmmi4 0 0-Cg^«0»^^^-t 

sd^ss4 o o-cmmxttxw-nmzizg; 

[ o o 2 o 3 #f&BJ£fcft& (b) ^y^n^yjj-y 
d-v-fc UTtt, fi^J^tf , Tie-«i5e ( i ) 
[•ft3 3 

S | H° R3 V,n-n (I) 

S$r^L. R 3 {i^^l~6«OT^;^$r^t. m 
SIX nJiO Sm + n g 3 SrSfTt-f J: o \,zM\fl\h 0-3 
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[0021] immBfflmv&b txn. 
*»4>ft3«R i ~ 1 4cr>mumm&mtfm u\ ma 

-r-7S/rn t;WPfO«61Htetf**tfli*, 

W&)TV -ivm. h y 7/M-ny ^-/^ > y 7/M" 
nrotvt^ ^y^7)^o7"f/H, /-?-7/M-d 

[00 22] »ti ;hi*#fiHi4tti(i« HKsS 

( I ) T'm = n = 0 (DM^mm^. m+n=lc7)jD 
*4H*»£\ m + n = 2 ^Jn*#l5f iSS^&tfm + n = 3 

^sb*^»^j: oassa^atttu iax«2Sia 

£ft§rflML;i&V^)T\ m + n = 3tJ>-5T/U3dfv' 
88^0jfi»&RJS£ WftJ-f SSri'^a WC% m=n = 

£>. m + n = 3X'hhT)Va^^yym<i. £7/U3 
*isi/y ymizn IX 1 0 *fr%MTVt>&Z t tfttt 

[ 0 0 2 3 ] ifc, IHHl*4MWt»t*S«rV^m = n = 

timnmgmtfmK**) . fat***-*, rao-c, 

m=n = 0^T^3^^^7> ; S<7)^!lD«{i. JRDfitt 

7^3^v7y l^WCftU m=n = 0£>77U3Jf- 
yy^yio. 1-0. 7*/kC*4. 
[00 24] ClfL<i><7)7^3^^X7yJic7)S«tM^ 
Tlztjkt. fb^^h^y^y. rh7Xhdf^x7 

^f-;H-y^bJfvv7>-, ^f-^hyxb^fv 
y^yf^tyrWh^/W^yy^yjS. 7x 

~)Uh yy h^f^^^y. 7xx;uhijxh4f^v7y 
^<ot y r y -;n> y 7;P3 * ? t'xyp n y 
^h^fyy?^ t-/PHjxh*i^5>^Dty7 
^y-x/t^ h y 7)\>?*i'i'y y&. h U 7/M-oy 
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yy7^> '<y^7^P7'f-;Whyy h^rv-^^y, 
7^7;M-0'vJfv/H>i J M h^fyy^X hy-f#7 
;M-o:*y-f-rt^yy h^fy^y 'V/^tj^/M- 
orv-yl'h y^ h^fyy^y. V^f*7yWofy 
/wy^u^'y h3-$^7>\ \7^f*7/^n^yf 

^h'J^ h#^^7>-, (4-^7;^07*^-;U7 
hyyt^^7>\ (4-^7/^0^ 
y^7i-;H byy h*>-x7>\ (4-^/P7/M- 
10 D^?f^7x-^) b'jy h=Jf^x7>^<7)#7-/S 

TVl^dfxj^ya, r-^y^K^v-TQ^hyy 
hdf^y-^y, r-^y^H^fv-rotvPhyxhdfv' 

tWny^isisyy^ r-rsyrotvu-yxh^^ 
>-7y^)iiissirs/^7y^ r$y7x-;Phy 

>h^fyy5y, T$y7x-;l-hyxh4f^7>\ 
N-7x-;i/-r-Tiy7°nf;Uhyy bdrv-v-^y 

fcL Wk?Xte2fflXki:m*-£hitxmiSti&. 

20 [0025] 7^3* v-s^ ym<m%Kfc\i.. m&z 

J: 9ff Witf, 7y^Jfyy5yl&, 

y3y?D7h/574 (GPC) (CJ;0*^M*'-Ky 
^^y^Ucffi) #5 0 0-1 0 0 0 0<7)SeBT'£> 

[0026] (a)SFf^jSttt (b) j/n^y^-y 

tfft&xztafmmmztii'. k<f> < 1 > - ( 3 ) o 

( 1 ) ( a ) . ( b ) vo^-Hf yjj- 
y^-e-^iMtJ-^^^t^iJiiPSgt. M#S:ii-^ 
■TS^-ft. -rcoi§3\ (b) xndfHfy^y3"v-<7)?f 

«**jwB«»afc-t**^*ft. f^#{4, ( a ) m 
w&mmmkmthmwxu7)vzr*isisyy 

®^nniitBz&fflmitz<\ l y)§,£%tizm^t>ti&. 

(2) r;P3^^x7ysir. &t>frt#>mmuz 
(*) sm.m&ttcr>®miz®Mz-£^ *<mm#xi}vii 

50 (3) (b) isa^yXOlf-commbtifrltb 
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a. 

[0027] (a)mmmt. (b)isn^y* 
. mx* ( a > mmmt 1 o onm»&t 

LX (b) yn^ffy^-'J^-^lO-lOOOll 
aiEl^&0* J *?4L<, 6 0~4 5 0fi«S5E^-rS 
<9#>*J: ")*F4 LV\ fcrtfU ££T<0 ( b ) isv*?> 
^'J^-(Oilll jD*^tta^T^tTS i 
-O- S i <Otta*#j«Lfcfc{RJgLTtWU:*'C* 
* . ( b ) y -tf- y* »J ^v-coiiJ^^-r^'S 

[0028] (a) semmni^natiiftxhx^ 

(a) SBggjj»r*H!SLfcat^5y-;U«*^iK 

mmt^mmK ( b > y u*-?- y* y ^-«m* 

<! 6*&*ctt. ( a ) ffiHBBjStffc . ( b ) vD4f y-y 
*yrfv-<offl*tt#&<$:'K J:9«WKrS/UXr*l» 

[0029] *%mzm& < c > wa^jk ix 
Mllf. *9J—>v. z-9 s—ftrrunj—A,, 79 / 
•-;WfOT;t'3-;l^jR, CF3CH2OH, CF3CF2C. 
H2 OH N CF3(CF»)8CHiCHjOH«^7v*r 

/P3-/K ii^fvk PSxfvk Wfcmt;K p 

K if i/y/y n-yi^y'rtf-hf «/'J3-^7 
•fer- MR» & N - 2 - en y H y^<D7 S 

K*WH. 3-Aoc-- f ;URfl&H%tf«Wf *>ft 

. £*l4>*> ( c ) «ftffit90d *>X\ (a) m$. 
Bffit&V (b) yn^Hfytfy^v-offi^fc&fif-f 
( c 1 ) 

[0030] ( c ) immMvmmmx. mmmm 
ttnix^\ mm. mfo. l—s^mon-f-f 

tfWtfffiJK* 1 1-20 Wk%ttt:Z>£ 0 

[0031] yy ti3kwsk<mmt. mux. mmz 
muzm^L. ( a ) gK&ft&j: ( b > isu*w* 
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1 0 

J: 0 . ( b ) yo^-tf-y* y ( a ) 

mmn%\mxmz^x. (ai)mm 

fffifm*izimLtzm.x\ (b) ^o^yjj-ya* 
v-co^*>'ie§ . # y i/odf ^ yo* 7 b 7-? 

f&Zti&Z bifiWg&Tbi. jKU yn*->j-yo*-y h<7 
( a ) SM^j£tt<^Mif«<IHifrt&«^ 

lea. ( a ) sami»t(^ic j: *)mmmmz 

10 [0032] ffiMJR'Cffi!8tiB&£' y jRWR^ft 4fctf> 
Cd±; ( b ) ^o^f-9-y^y rTe-k LT#jD*#»tt 

(b) ^n^y*y^-ittaHt«t*fflvi:-f(cJn 

ztixm<r>mmmimi£t&<r)i±2 5 owitx-h 
1. ft^x. ^miiz&^xmttf&x'immzi'V t& 
fcftfcii. ( a > aanmmti. zwtfm 

VbWZ 1 5 0*CJ3Lh<7)t)<0*<ff * L< , 2 5 O^CJjLt 

20 ff>t<oifix u>. frfrimtit)^ ( a ) snjgfig 

SSWeST. 3 0X:mT*^#a^S2 0 o C/min 
•Casfiftft-ff^lfofc^ 1 5 0'C?)fi4K*f-t& 2 5 
0°ClCfclt 4M*^^'5%*>S^y V-T&S £ k 

L< . Jfc, 15 Ot^lltWS 4 0 0'Clz 

mhnMm-ifiso%y±x'hhxv-?-X'h&zt 
[ 0 0 3 3 ] ifc. *m&-m\,z& *)isv *%®.mz 

fWfcftfett. ( a ) 29l!»JS#££#fcH*** £ k 
* U\ ( a ) SH»AH<0|»£«q^%«^(c 
30 tt, #^6KOfi||«lib^^ft.^\ 

[0034] *»!Bi l s i mmmmmmzmm 
w$zix&imm.i*wxm®i l z£r,xm% 
s!*ct)a 1 ®&im^t:t&&ntm}&mii4 0 o-c 
~4 5o-ct\ mm. cu&t*m^t:nte0yM!bMX. 

tt3 8 0~4 3 0\2g*irF«3*i*. ^T. Cuge 

«tfflv>* l s i £*wi*mM-riMfe* 4 0 o°ca 

TX' ( a ) MEMtt#5fc#l&£§*U £ k L 

ttz. AiiSKiffl^yyi^t. 4 0 0'CJilTT 
( a ) SPt^«*%*$iil»£ MKa«(cJ:« 

[0035] *f|B8Wffl^«S^mS«f: LTlis 

ttmx'hhm&cmvi. >mmm%t'frt>m'gMtR-fti 
ffi*W4Lv^. mmwmm&mmzmi-im^. 
50 [0036] wR*&&t&t:*>Mi. (c)wmm 



(7) 

1 1 

fcjwfcstfsfcfcxtf ( a ) m&fsmtfmwztti 

«XB*<Ofc«>fc:tt, 8 0~2 0 O'C. ( b ) s/n^lfV 
jT U ^V-iO^-SJJ^)3t«>WS2 0 0~3 5 OrcD*. 

[0 0 37] (b)'^o#iry*!;^7-*jtejMi*8 

$rv\k o fcU ( a ) ffilWBjStf *3isiHtefe1-S 
fcftfcJi. 3 5 0-5 0 0X;«**flHbWJ* U\ * 

spat & o 3 5 c t -cjmzx &Mmm<?>±.a<?)mmb 

[0038] *ffl^J; 9»&LfcS'U;NRimfr¥* 

(^^s^imts^sEiiffiMnii: ixmmti ut 20 
a. 

[0039] ^tt(Cg(t*¥9ft*?- r>f *- 

h» vyyvx?, -f-s*^ aux 

*M VA?%t'cr)®%i*m#. DRAM (^>f^S 
•y? • y>?J* ■ ■ -Xtl!) , SRAM (X? 

T4 v? • ■ • U ) , EPROM 30 

( 4 M -T/A- • 7u?y-?7)V • V - Y ■ *>>J - • 
^^EU ) . VX?ROM • U-H • Tfy'J - • 

.X^'JK EE PROM (XWh»j#/|/- M Hfy 

dsp, AsicsriraaiwiiB*^ mmic (=ey 
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(54) SILICA-BASE COATING FILM, METHOD OF FORMING SILICA-BASE COATING FILM 
AND ELECTRONIC COMPONENT HAVING SILICA-BASE COATING FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silica-base coating film applicable as an interlayer 
insulting film capable of exhibiting sufficient operation performance in a semiconductor 
element having a fine design rule of smaller than 0.15 urn, a method of forming a silica-base 
coating film applicable as an interlayer insulating film of a semiconductor device such as LSI 
or the like and a multilayer wiring board which is capable of exhibiting sufficient operation 
performance in a semiconductor element having a fine design rule of smaller than 0.15 urn, 
simply and with a high yield, and an electronic component of a semiconductor device such as 
LSI or the like, a multilayer wiring board or the like having the silica-base coating film with less 
signal delay and with a high quality and a high reliability. 

SOLUTION: A silica-base coating film has a film stress of not greater than 40 (MPa). A 
method of forming a silica-base coating film having a film stress of not greater than 40 (MPa) 
comprises coating a substrate with a composition prepared by uniformly dissolving (a) a void 
forming material and (b) a siloxane oligomer in (c) an organic solvent to form a composite film 
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of the void forming material and the siloxane oligomer uniformly compatible with each other 
and thereafter conducting the condensation reaction of the siloxane oligomer and the removal 
of the void forming material. An electronic component has the aforementioned silica-base 
coating film. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The silica system coat whose membranous stress is below 40 (MPa). 

[Claim 2] (a) The formation approach of a silica system coat that the stress of the film characterized by 
performing the condensation reaction of siloxane oligomer and removal of opening formation material 
after forming the bipolar membrane which applied to the base material the constituent which opening 
formation material and (b) siloxane oligomer come to dissolve in the (c) organic solvent at homogeneity, 
and opening formation material and siloxane oligomer dissolved in homogeneity is below 40 (MPa). 
[Claim 3] The formation approach of the silica system coat according to claim 2 characterized by 
performing the first heating process siloxane oligomer is made to construct a bridge over in the 
condition that opening formation material remains, and the second heating process which removes 
opening formation material after opening formation material and siloxane oligomer form the bipolar 
membrane which was compatible in homogeneity. 

[Claim 4] The formation approach of a silica system coat according to claim 3 that the temperature of 
the first heating process is [ the temperature of the second heating process ] 350-500 degrees C at 80-350 



[Claim 5] (c) The formation approach of a silica system coat according to claim 2, 3, or 4 that an organic 

solvent comes to contain the organic solvent which both ((cl) a) and (b) dissolve. 

[Claim 6] (b) The formation approach of a silica system coat according to claim 2, 3, 4, or 5 that 

siloxane oligomer is the compound which has the organic radical of un-hydrolyzing nature. 

[Claim 7] (b) Siloxane oligomer is the following general formula (I). 



It is the formation approach of the silica system coat according to claim 2, 3, 4, 5, or 6 which is the 
hydrolysis condensate of the alkoxysilane expressed with (being the inside of a formula, and that Rl and 
R2 are the same or the integer of 0-3 which the un-hydrolyzing nature machine which is different from 
each other is shown, and R3 shows the alkyl group of carbon numbers 1-6, and is chosen so that m and n 
may fill 0 <=m+n<=3). 

[Claim 8] (a) The formation approach of a silica system coat according to claim 2, 3, 4, 5, 6, 7, or 8 that 
the weight reduction in 250 degrees C to the weight of 150 degrees C when opening formation material 
performs thermogravimetric analysis under an air air current by 30 degrees C or less to the programming 
rate of 20 degrees C / min is less than 5% of polymer. 

[Claim 9] (a) The formation approach of the silica system coat according to claim 2, 3, 4, 5, 6, 7, or 8 
which is the polymer whose weight reduction in 400 degrees C to the weight of 150 degrees C when 
opening formation material performs thermogravimetric analysis under an air air current by 30 degrees 



CLAIMS 



degrees C. 




4-m-n 
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C or less to the programming rate of 20 degrees C / min is 80% or more. 

[Claim 10] (a) The formation approach of a silica system coat according to claim 2, 3, 4, 5, 6, 7, 8, or 9 

that opening formation material is the polymer which does not contain a fluorine. 

[Claim 1 1] (a) The formation approach of a silica system coat according to claim 2, 3, 4, 5, 6, 7, 8, 9, or 

10 that opening formation material is an methacrylic system polymer or an acrylic polymer. 

[Claim 12] Electronic parts which have a silica system coat according to claim 1. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic parts which have the formation approach 
of a silica system coat and a silica system coat, and a silica system coat. It is related with electronic parts 
which have the formation approach of a silica system coat useful as a more detailed interlayer insulation 
film for semiconductor devices etc., and a silica system coat, and a silica system coat, such as a 
semiconductor device and a multilayer-interconnection plate. 
[0002] 

[Description of the Prior Art] Increase of the apparent signal delay by increase of the capacity between 
wiring is posing a problem with detailed-izing of wiring by high integration of LSI. although Si02 film 
by the with a specific inductive capacity of about 4.2 CVD method has been used as an interlayer 
insulation film from the former, in order to reduce the capacity between wiring of a device and to 
improve the working speed of LSI — more ~ low - the dielectric constant film is called for. As a silica 
system coat, organic [ of the with a specific inductive capacity of about 3.5 SiOF film (CVD method) 
and specific inductive capacity 2.5-3.0 / SOG ] (Spin On Glass), an organic polymer, etc. are coming to 
the phase of current utilization. Although a fluororesin, porous membrane, etc. are proposed to it about 
the with a specific inductive capacity of 2.5 or less needed from now on ingredient, the present condition 
is that the ingredient which has property sufficient as an interlayer insulation film of LSI is not 
developed. 

[0003] Although a fluororesin is expected as a low dielectric constant ingredient since it has about two 
specific inductive capacity, since Tg is 300 degrees C or less, if it remains as it is, the application to the 
interlayer insulation film of LSI is difficult. As an approach of solving this problem, the bipolar 
membrane of a fluororesin as shown in JP,9-143420,A, and a polysiloxane is proposed. Although it is 
possible to obtain a with a specific inductive capacity of 2.5 or less insulator layer by this approach, 
since the pyrolysis initiation temperature of a fluororesin is 400 degrees C or less, even if the process 
temperature of Future LSI low-temperature-izes, there is a problem that there is no sufficient margin. 
[0004] Porous membrane attracts attention as a technique in which 2.5 or less specific inductive capacity 
can be attained. The approach of applying and heat-treating the organic polysiloxane system spreading 
solution which contains organic polymers, such as polystyrene as shown in JP,6-12790,B, or 
polyethylene, as the formation approach of porous membrane, and the method of distributing a polymer 
particle in a polysiloxane precursor as shown in JP,10-25359,A are proposed. However, since these 
approaches distributed the polymer particle in the film of a polysiloxane in order to form porous 
membrane, and they have removed the polymer particle with heating after that, they are difficult to 
control the magnitude of the hole of the porous membrane obtained to 0.1 micrometers or less. By LSI 
which future made detailed, since it is expected that wiring width of face is set to about 0.1-0.5 
micrometers, the porous membrane which has a hole with a magnitude of 0.1 micrometers or more 
cannot be used as an interlayer insulation film. 

[0005] In order to solve this problem, the approach of forming porous membrane from the constituent 
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which both the organic polymer and the polysiloxane dissolved in the solvent is shown in JP,10- 
158012,A and JP,1 1-217458,A. However, by the approach shown in JP,10-158012,A, since the process 
made to gel using a base catalyst at low temperature is needed after applying the solution of an organic 
polymer and a polysiloxane to a base material, a routing counter increases and there is a problem that 
control of membraneous quality is also difficult. Moreover, since the heat-resistant high fluororesin is 
used for the approach shown in JP,1 1-217458,A as an organic polymer, in order to decompose an 
organic polymer completely, heat treatment of long duration is needed at an elevated temperature (about 
450 degrees C). 

[0006] Although the processing temperature of 450 degrees C is tolerance when aluminum wiring used 
from the former is used as a wiring material, heat treatment of long duration reduces productivity. 
Moreover, although Cu is beginning to be applied as a wiring material recently, since the processing 
temperature permitted falls when Cu wiring is used (about 400 degrees C), application is difficult for 
this approach. Now, the formation approach of the low dielectric constant film applicable as an 
interlayer insulation film of semiconductor devices, such as LSI which has wiring with it whose specific 
inductive capacity can form at about 400 degrees C, or a multilayer-interconnection plate is not found 
out. [ detailed after all at 2.5 or less ] Therefore, the actual condition is that the silica system coat with a 
low dielectric constant required in order that a design rule may fully obtain the engine performance of 
operation in the semiconductor device made detailed from 0.15 micrometers may be now. 
[0007] 

[Problem(s) to be Solved by the Invention] Invention according to claim 1 offers a silica system coat 
applicable as an interlayer insulation film with which a design rule can demonstrate sufficient engine 
performance of operation also in the semiconductor device made detailed from 0.15 micrometers. 
Invention according to claim 2 to 1 1 offers the formation approach of a silica system coat that a silica 
system coat applicable as an interlayer insulation film of semiconductor devices, such as LSI to which a 
design rule can demonstrate sufficient engine performance of operation also in the semiconductor device 
made detailed from 0.15 micrometers, or a multilayer- interconnection plate can be obtained with the 
sufficient yield simple. Invention according to claim 12 offers electronic parts, such as semiconductor 
devices, such as LSI of high definition and high-reliability with little signal delay which comes to have 
the aforementioned silica system coat, and a multilayer-interconnection plate. 
[0008] 

[Means for Solving the Problem] This invention relates to the silica system coat whose membranous 
stress is below 40 (MPa). Moreover, this invention applies to a base material the constituent which (a) 
opening formation material and (b) siloxane oligomer come to dissolve in the (c) organic solvent at 
homogeneity, and after it forms the bipolar membrane which opening formation material and siloxane 
oligomer dissolved in homogeneity, it relates to the formation approach of a silica system coat that the 
stress of the film characterized by performing the condensation reaction of siloxane oligomer and 
removal of opening formation material is below 40 (MPa). 

[0009] Moreover, this invention relates to the formation approach of the aforementioned silica system 
coat characterized by performing the first heating process siloxane oligomer is made to construct a 
bridge over in the condition that opening formation material remains, and the second heating process 
which removes opening formation material, after opening formation material and siloxane oligomer 
form the bipolar membrane which was compatible in homogeneity. Moreover, the temperature of the 
first heating process is 80-350 degrees C, and this invention relates to the formation approach of the 
aforementioned silica system coat that the temperature of the second heating process is 350-500 degrees 
C. Moreover, this invention relates to the formation approach of the aforementioned silica system coat 
that the (c) organic solvent comes to contain the organic solvent which both ((cl) a) and (b) dissolve. 
[0010] Moreover, this invention relates to the formation approach of the aforementioned silica system 
coat that (b) siloxane oligomer is the compound which has the organic radical of un-hydrolyzing nature. 
Moreover, for this invention, (b) siloxane oligomer is the following general formula (I). 
[Formula 2] 
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(R l )m 

s .HoR 3 ) 4 . m -n (I) 

(R')n 

It is related with the formation approach of the aforementioned silica system coat which is the hydrolysis 
condensate of the alkoxysilane expressed with (being the inside of a formula, and that Rl and R2 are the 
same or the integer of 0-3 which the un-hydrolyzing nature machine which is different from each other 
is shown, and R3 shows the alkyl group of carbon numbers 1-6, and is chosen so that m and n may fill 0 

<=m+n<=3). 

[001 1] Moreover, this invention relates to the formation approach of the aforementioned silica system 
coat that the weight reduction in 250 degrees C to the weight of 150 degrees C when (a) opening 
formation material performs thermogravimetric analysis under an air air current by 30 degrees C or less 
to the programming rate of 20 degrees C / min is less than 5% of polymer. Moreover, this invention 
relates to the formation approach of the aforementioned silica system coat which is the polymer whose 
weight reduction in 400 degrees C to the weight of 150 degrees C when (a) opening formation material 
performs thermogravimetric analysis under an air air current by 30 degrees C or less to the programming 
rate of 20 degrees C / min is 80% or more. Moreover, this invention relates to the formation approach of 
the aforementioned silica system coat that (a) opening formation material is the polymer which does not 
contain a fluorine. Moreover, this invention relates to the formation approach of said silica system coat 
that (a) opening formation material is an methacrylic system polymer or an acrylic polymer. Moreover, 
this invention relates to the electronic parts which have the aforementioned silica system coat. 
[0012] 

[Embodiment of the Invention] The silica system coat of this invention requires that membranous stress 
should be below 40 (MPa), and below 30 (MPa) is more desirable. The minimum of stress is 0.4 (MPa) 
extent. When membranous stress exceeds 40 (MPa), the adhesive strength in an interface is inferior, a 
crack arises in the thickness increase by two coats, and it becomes impossible to demonstrate sufficient 
engine performance of operation in the semiconductor device by which a design rule is made detailed 
from 0.15 micrometers. There is an inclination it to become difficult [ the thing of under 0.4 (MPa) ] to 
form membranous stress. As equipment, FLX-2320 (product made from KLA-tencor) is used for 
membranous stress, and it is the measurement temperature of 23**2 degrees C, and 40 - 50% of 
measurement relative humidity. The spin coat of the constituent for formation of said silica system coat 
is carried out on a 5-8 inch wafer. Make it harden on condition that 150 degrees C +250 degree-C+400(- 
450) **, and the film of 0.5-0.6 micrometers of thickness is produced. It can check by measuring the 
stress of this coat (the 5-8 inch wafer in which nothing has carried out the coat is made into a reference, 
and stress is computed from the difference (it detects optically using laser) in curvature with the wafer 
which created the film). 

[0013] Moreover, as for the dielectric constant of a silica system coat, it is desirable that it is 2.5 or less. 
Moreover, the amount of degasifying of a silica system coat has the point of the applicability to a 
semiconductor device to three or less desirable lxl 021 -piece molecule / cm, and a leak current 
characteristic has two or less desirable 5x10-9 A/cm. Moreover, as for the silica system coat of this 
invention, it is desirable that Si-0 and Si-CH3 are included as structure. 

[0014] The silica system coat whose stress is below 40 (MPa) applies to a base material the constituent 
which for example, (a) opening formation material and (b) siloxane oligomer come to dissolve in the (c) 
organic solvent at homogeneity, and after it forms the bipolar membrane which opening formation 
material and siloxane oligomer dissolved in homogeneity, it can form it by performing the condensation 
reaction of siloxane oligomer, and removal of opening formation material. The stress of the silica system 
coat obtained in the range below 40 (MPa) by adjustment of the presentation of a constituent, heating 
conditions, etc. can be adjusted easily. 

[0015] If (a) opening formation material in this invention has the function which can form an opening in 
the silica system coat finally obtained, to others, there will be no limit and elution, the ingredient to 
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disassemble, the ingredient disassembled with heat will be mentioned with the ingredient which 
disappears by the exposure, of an electromagnetic wave etc., and a drug solution. From the point of 
handling nature and workability, a pyrolysis nature polymer is desirable, for example, an acrylic 
polymer, an methacrylic system polymer, a polyester system polymer, a polyether system polymer, a 
vinyl system polymer, a polyimide system polymer, a vinylidene fluoride system polymer, a fluorine- 
containing vinyl system polymer, a solvent fusibility perfluoro polymer, etc. are mentioned also in the 
ingredient disassembled with heat. These are independent or are used combining two or more sorts. 
[0016] (a) The decomposition temperature of opening formation material can be checked using 
thermogravimetric analysis. Decomposition temperature can be checked by performing 
thermogravimetric analysis of (a) opening formation material using following equipment and conditions. 

Equipment: TG-DTA6200 (product made from the SEIKO electron) 

temperature up initiation temperature: ~ 30-degree-C or less programming-rate: ~ 20 degrees C / 
amount of min samples: - lOmg ambient atmosphere: ~ air Weight which is 200 ml/min and which is 
made into the criteria before (a) opening formation material decomposition initiation was made into the 
150-degree C weight in the middle of a temperature up. Weight reduction at 150 degrees C or less shall 
take place by removal of the moisture to which it stuck, and shall be based on factors other than 
decomposition of (a) opening formation material. 

[0017] As an example of 5% or more of (a) opening formation material, polyether system polymers, 
such as tetramethylene oxide and a polyethylene glycol, are mentioned for weight reduction at 250 
degrees C. An allyl compound acid ester system polymer [ like a vinyl ester system polymer like 
polyvinyl acetate as an example of less than 5% of (a) opening formation material a methacrylic ester 
system polymer like polymethylmethacrylate, and polymethyl acrylate ] whose weight reduction at 250 
degrees C is, polyvinyl alcohol, polyethyleneimine, a fluororesin, etc. are mentioned. 
[0018] At less than 5%, an acrylic ester system polymer [ like a methacrylic ester system polymer like 
polymethylmethacrylate and polymethyl acrylate as 80% or more of (a) opening formation material ] 
whose weight reduction [ in / in weight reduction at 250 degrees C / 400 degrees C ] is, 
polyethyleneimine, etc. are mentioned. The weight reduction in 400 degrees C is 90% or more, and 
weight reduction at 250 degrees C is excellent in less than 2% with a methacrylic ester system polymer 
like polymethylmethacrylate and polymethyl acrylate especially, and the acrylic ester system polymer 
especially as (a) opening formation material used for the constituent of this invention. 
[0019] Since a fluororesin has the thermal resistance of about 400 degrees C, whenever [ stoving 
temperature ], at about 400 degrees C, heating of long duration is needed for removal of a polymer, and 
it has the inclination for practicality to be inferior. Therefore, the polymer which does not contain a 
fluorine as (a) opening formation material is desirable. 

[0020] As (b) polysiloxane oligomer in this invention, it is the following general formula (I), for 

example. 

[Formula 3] 

S ,H OR3 )4- m -n (I) 

The hydrolysis condensate of the alkoxysilane expressed with (being the inside of a formula, and that Rl 
and R2 are the same or the integer of 0-3 which the un-hydrolyzing nature machine which is different 
from each other is shown, and R3 shows the alkyl group of carbon numbers 1-6, and is chosen so that m 
and n may fill 0 <=m+n<=3) etc. is mentioned. What carried out hydrolysis condensation partially is 
sufficient as a hydrolysis condensate, and that in which all carried out hydrolysis condensation is 
sufficient as it. 

[0021] As the above-mentioned un-hydrolyzing nature machine, the un-hydrolyzing nature machine of 
acquisition ease to the carbon numbers 1-14 is desirable. As an un-hydrolyzing nature machine, gamma- 
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glycidoxy propyl group, gamma-aminopropyl radical, The organic radical which has reactant radicals, 
such as an aminophenyl radical and an N-phenyl-gamma-aminopropyl radical, Alkenyl radicals, such as 
alkyl groups, such as a methyl group, an ethyl group, a propyl group, and butyl, and a vinyl group, Aryl 
groups, such as a phenyl group and a tolyl group, a trifluoromethyl radical, a trifluoro propyl group, 
Fluorine-containing alkyl groups, such as a pentafluorobutyl radical, a nona fluoro hexyl group, a trideca 
fluoro octyl radical, a heptadeca fluoro decyl group, and a heptadeca fluoro undecyl radical, etc. are 
mentioned. An alkyl group and especially an aryl group are desirable also in the above-mentioned un- 
hydrolyzing nature machine. Since thermal resistance is hydrophobicity highly, when an alkyl group and 
an aryl group use these, a high heat-resistant and low hygroscopic silica system coat is obtained. 
[0022] The hydrolysis condensate in this invention is made with what combined one sort chosen from 
the group which consists of the hydrolysis condensate of m=n=0, the hydrolysis condensation of m+n=l, 
hydrolysis condensation of m+n=2, and hydrolysis condensation of m+n=3 by the general formula (I), or 
two sorts or more. However, as for the alkoxysilane which is m+n=3 though natural, only one has a 
hydrolysis radical in intramolecular, but since a hydrolysis condensate cannot be formed if independent, 
this alkoxysilane which is m+n=3 is the purposes of controlling the superfluous reaction of the 
hydrolysis condensate of the alkoxysilane in the inside of a solution, and it is used together with the 
alkoxysilane of m=n=0, the alkoxysilane of m+n=l, or the alkoxysilane of m+n=2. As for the 
alkoxysilane which is m+n=3, it is desirable that it is less than [ 10 mol % ] to all alkoxysilane. 
[0023] Moreover, the mechanical strength of the silica system coat obtained can be improved by adding 
suitably the alkoxysilane of m=n=0 which does not have an un-hydrolyzing nature machine. However, if 
the rate of the alkoxysilane of m=n=0 increases, the dielectric constant of the film obtained will become 
high and moisture absorption will also increase. Therefore, as for the addition of the alkoxysilane of 
m=n=0, it is desirable to determine from membranous mechanical strength and the balance of a 
dielectric constant and moisture absorption. As a desirable addition, it is 0.1-0.7 mols of alkoxysilane of 
m=n=0 to one mol of alkoxysilane which has an un-hydrolyzing nature machine. 
[0024] The example of these alkoxysilane is shown below. Tetra-alkoxysilane, such as a tetramethoxy 
silane, a tetra-ethoxy silane, and tetra-propoxysilane Monoalkyl trialkoxysilane, such as methyl 
trimetoxysilane and methyl triethoxysilane Mono-aryl trialkoxysilane, such as phenyltrimethoxysilane 
and phenyltriethoxysilane Mono-alkenyl trialkoxysilane, such as vinyltrimetoxysilane and 
vinyltriethoxysilane Trifluoromethyl trimethoxysilane, trifluoropropyl trimetoxysilane, Pentafluorobutyl 
trimethoxysilane, nonafluorohexyl trimetoxysilane, Trideca fluoro octyl trimethoxysilane, 
heptadecafluorodecyl trimethoxysilane, Heptadeca fluoro DESHIRU methyl dimethoxysilane, heptadeca 
fluoro undecyl trimethoxysilane, Trimethoxysilane, trimethoxysilane (4-perfluoro-hexyl phenyl), (4- 
perfluoro-buthylphenyl) Fluorine-containing alkoxysilane, such as trimethoxysilane, (4-perfluoro-octyl 
phenyl) Epoxy silanes, such as gamma-glycidoxypropyltrimetoxysilane and gamma-glycidoxy 
propyltriethoxysilane Aliphatic series amino silanes, such as gamma-aminopropyl methyldiethoxysilane 
and gamma-aminopropyl triethoxysilane Aromatic ring containing aminosilane groups, such as 
aminophenyl trimethoxysilane, aminophenyl triethoxysilane, and N-phenyl-gamma-aminopropyl 
trimethoxysilane, etc. are mentioned. These are independent or are used combining two or more sorts. 
[0025] The condensation reaction of alkoxysilane can be performed with a conventional method, for 
example, has a method of adding water and carrying out the hydrolysis condensation reaction of the 
alkoxysilane to the bottom of existence of a solvent and a catalyst. In this case, you may heat if needed. 
As a catalyst, organic acids, such as inorganic acids, such as a hydrochloric acid, a nitric acid, and a 
sulfuric acid, a formic acid, oxalic acid, and an acetic acid, can be used. Usually, it is desirable from 
compatibility with opening formation material, and a soluble viewpoint to a solvent that the range of the 
weight average molecular weight (value which asked with gel permeation chromatography (GPC) and 
carried out standard polystyrene conversion) of a hydrolysis condensate is 500-10000. Subsequently, 
distillation etc. may remove the water which exists in a system if needed, and ion exchange resin etc. 
may remove a catalyst further. 

[0026] (a) The preparation approach of the mixed solution of opening formation material and (b) 
siloxane oligomer will not be limited especially if a solution uniform as a result can be created, but the 
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approach of following (1) - (3) is illustrated. 

(1) How to prepare beforehand the solution of (a) opening formation material, and the solution of (b) 
siloxane oligomer separately, and mix both. In this case, after compounding the solution of (b) siloxane 
oligomer in the case where it produces directly in the solvent which dissolves with the solution of (a) 
opening formation material, the solution of (a) opening formation material, and an incompatible solvent, 
it may be used as the solution of the solvent which has compatibility with a well-known solvent 
substitution method. In the solution of (a) opening formation material, and the dissolving solvent, the 
latter is used, when the hydrolysis condensation reaction of alkoxysilane does not fully advance, or 
when it is hard to control the polymerization degree of a condensate. 

(2) How to dissolve alkoxysilane in the solution of (a) opening formation material prepared beforehand, 
and to perform a hydrolysis condensation reaction in the solution. 

(3) How to add (a) opening formation material there and dissolve [ prepares the solution of (b) siloxane 
oligomer beforehand, and ] in it. 

[0027] (a) The ratio of opening formation material and the amount of (b) siloxane oligomer used can be 
set as the rate of arbitration according to the purpose, it is desirable to carry out 10-1000 weight section 
combination of the (b) siloxane oligomer to the (a) opening formation material 100 weight section, and 
it is usually more desirable to carry out 60-450 weight section combination. However, it is the value 
calculated having assumed that all hydrolysis nature machines condensed the weight of (b) siloxane 
oligomer here, and it formed association of Si-OSi. (b) There is an inclination for the mechanical 
strength of the silica system coat obtained to fall if there are too few rates of siloxane oligomer, and 
there is an inclination for the specific inductive capacity of the film which will be obtained if many 
[ too ] to increase. 

[0028] (a) Although opening formation material may have a functional group, it is not desirable to carry 
out crosslinking reaction to the silanol group which a functional group generates by the hydrolysis 
nature machine of (b) siloxane oligomer and hydrolysis, (a) If opening formation material and bridge 
formation of (b) siloxane oligomer occur, after heating removes (a) opening formation material, a silanol 
group will generate, and a membranous low dielectric and low hygroscopicity will be spoiled, (a) When 
only the interaction by the polarity of a functional group happens, (a) opening formation material and 
the compatibility of (b) siloxane oligomer become good, and a more homogeneous silica system coat is 
obtained, without the functional group of opening formation material carrying out crosslinking reaction 
to the silanol group generated by the hydrolysis nature machine of (b) siloxane oligomer, and hydrolysis. 

[0029] As a (c) organic solvent in this invention, for example A methanol, ethanol propanol, Alcoholic 
systems, such as a butanol, CF3CH20H, CF3CF2CH20H, Fluorine-containing alcohol, such as CF3 
(CF2)3CH2CH20H, methyl acetate, Lactone systems, such as acetic-ester systems, such as ethyl 
acetate, propyl acetate, and butyl acetate, and gamma-butyrolactone, Amide series solvents, such as 
glycol acetate system solvents, such as ethylene glycol monomethyl acetate and ethylene glycol 
diacetate, and a N-methyl-2-pyrrolidone, a glycol ether system solvent, etc. are mentioned. These are 
independent or are used combining two or more sorts. It is desirable to use the organic solvent (cl) 
which dissolves both (a) opening formation material and (b) siloxane oligomer among these (c) organic 
solvents. 

[0030] (c) Although what is necessary is just to choose the amount of the organic solvent used from 
viewpoints, such as desired solution viscosity or thickness of the coating film, suitably, it is desirable to, 
use an amount from which the solid content concentration of a constituent becomes 1 - 20 % of the 
weight for example, when it is going to obtain the coating film of 0.1-5 micrometers of thickness with a 
spin coat method. 

[0031] Formation of a silica system coat applies a constituent to a base material, and after it forms the 
bipolar membrane which (a) opening formation material and (b) siloxane oligomer dissolved in 
homogeneity, it can be performed by the approach to remove the condensation reaction of (b) siloxane 
oligomer, and (a) opening formation material with heating. It is in the condition to which (a) opening 
formation material existed in the film in the heating process after spreading by this approach, and it is 
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important that the condensation of (b) siloxane oligomer occurs and the network of a polysiloxane is 
formed. When decomposition of (a) opening formation material begins before network formation of a 
polysiloxane, membranous contraction takes place by decomposition of (a) opening formation material, 
and the low dielectric of the film obtained may be spoiled. 

[0032] a high heatproof - low - in order to obtain a silica system coat [****], it is desirable to use 
what has an un-hydrolyzing nature machine as (b) siloxane oligomer. When such (b) siloxane oligomer 
is heated without using a basic catalyst, it is 150 degrees C or more that condensation starts. Moreover, 
it is 250 degrees C or more for condensation to progress, and for the network of a polysiloxane to be 
formed and to determine membranous structure mostly, therefore, this invention - setting ~ a high 
heatproof — low - in order to obtain a silica system coat [****], the decomposition initiation 
temperature has a desirable thing 150 degrees C or more, and is [ (a) opening formation material ] more 
desirable. [ of a thing 250 degrees C or more ] When (a) opening formation material performs 
thermogravimetric analysis under an air air current from this viewpoint by 30 degrees C or less to the 
programming rate of 20 degrees C / min, it is desirable that the weight reduction in 250 degrees C to the 
weight of 150 degrees C is less than 5% of polymer, and it is desirable that it is the polymer whose 
weight reduction in 400 degrees C to the weight which is 150 degrees C is 80% or more. 
[0033] Moreover, in order to obtain a silica system coat by the approach of this invention, it is desirable 
to fully remove (a) opening formation material, (a) When removal of opening formation material is 
imperfect, the low dielectric of the film obtained is easy to be spoiled. 

[0034] When applying this invention to formation of the interlay er insulation film of LSI, whenever 
[ stoving temperature / which is applied ] changes with wiring materials. Whenever [ at the time of using 
the conventional aluminum wiring / stoving temperature ] is 400 degrees C - 450 degrees C, and 
whenever [ at the time of using Cu wiring in the future / stoving temperature ] is expected to be about 
380-430 degrees C. Therefore, when applying this invention to LSI using Cu wiring, it is desirable that 
(a) opening formation material is enough removed below 400 degrees C. Moreover, also when 
aluminum wiring is used, since change of the dielectric constant by whenever [ stoving temperature ] 
becomes small, it is desirable that (a) opening formation material is removed below 400 degrees C. 
[0035] What is necessary is to mention a spin coat method, a dipping method, the potting method, the 
die coat method, a spray coating method, etc., and just to choose from the configuration of the goods 
which are coating objects, need thickness, etc. suitably as the method of application of the constituent of 
this invention. When applying the constituent of this invention to a semiconductor device interlayer 
insulation film, the homogeneity of the field internal division cloth of thickness to a spin coat method is 
desirable. When applying to the insulator layer between multilayer-interconnection plate layers, the die 
coat method is desirable as an approach of being a higher liquid yield in a spin coat method. 
[0036] After (a) opening formation material has existed in the film in order to form a paint film, and to 
volatilize the (c) organic solvent and, in order to carry out condensation of the (b) siloxane oligomer, it 
is desirable to carry out BEKU after spreading. Although what is necessary is just to choose baking 
conditions suitably by spreading thickness etc., for desiccation of a solvent, it is desirable for the 
condensation reaction of 80-200 degrees C and (b) siloxane oligomer to perform 200-350-degree C 
BEKU. Moreover, it is desirable to use a hot plate for BEKU. 

[0037] (b) In order to carry out condensation of the siloxane oligomer enough, and to make it an 
unreacted alkoxy group or an unreacted silanol group not remain and to remove (a) opening formation 
material enough, the 350-500-degree C last hardening is desirable. Since it becomes the cause of a rise 
of the specific inductive capacity by water because it becomes the cause by which itself raises the 
specific inductive capacity of a paint film and can become a water absorption part further, as for an 
unreacted alkoxy group or an unreacted silanol group, not remaining in a paint film is desirable. It is 
desirable to perform the last hardening using a hot plate or a furnace. 

[0038] By applying the silica system coat formed from this constituent as an interlayer insulation film of 
a semiconductor device and a multilayer-interconnection plate, outstanding high performance-ization of 
reduction of electrical properties, such as a low dielectric constant and high withstand voltage, and 
signal propagation delay time etc. can be attained. Moreover, this invention can be applied also when 
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process temperature low-temperature-izes by using Cu wiring for a semiconductor device. 
[0039] With the semiconductor device in this invention, diode, a transistor, a compound semiconductor, 
Individual semi-conductors, such as a thermistor, a varistor, and a thyristor, DRAM (dynamic random 
access memory), SRAM (static random access memory), EPROM (erasable programmable read only 
memory), A mask ROM (mask read only memory), EEPROM (erection RIKARU erasable 
programmable read only memory), Theoretical circuit elements, such as storage elements, such as a 
flash memory, a microprocessor, and DSP, ASIC, Optoelectric transducers, such as integrated circuit 
devices, such as a compound semiconductor represented by MMIC (monolithic microwave integrated 
circuit), a hybrid integrated circuit (hybrid IC), light emitting diode, and a charge-coupled device, etc. 
are meant. 

[0040] High stress patchboards, such as MCM, are included with the multilayer-interconnection plate in 
this invention. By applying the paint film formed from the constituent of this invention as an interlayer 
insulation film, high-reliability-ization can be attained to high-performance-izing and coincidence, such 
as reduction of signal propagation delay time, as well as the above. 
[0041] 

[Example] Hereafter, an example explains this invention. 

[0042] Example lCH3Si3 (OCH3) After dissolving 140g in 130g of gamma-butyrolactone and dropping 
the mixed liquor of 60g of water, and 0.5g of nitric acids at this in 1 hour, it was made to react at a room 
temperature further for 24 hours. The liquid which mixed 400g of 10 % of the weight solutions of 
gamma-butyrolactone of polymethylmethacrylate at the room temperature to this for 24 hours was used 
as the coating liquid for silica system coat formation. After applying this coating liquid on a 6 inch 
silicon wafer by 2000min-l using a spinner, when it dried for 1 minute each with the hot plate controlled 
by 150 degrees C 250 more degrees C and subsequently calcinated among 450-degree-C nitrogen with 
the electric furnace for 1 hour, it was transparent and colorless and the coat without a crack was 
obtained. When the thickness of this coat was measured, it was 0.55 micrometers, and membranous 
stress was 20 (Mpa). 

[0043] Generating of a crack was not accepted although the silica system coat of 2.3 micrometers of 
thickness was obtained by repeating the still more nearly same actuation as the above on this coat, and 
forming a coat. It was 2.1, when 1 micrometer of aluminum coats was formed by the spatter on this coat 
and the dielectric constant of a sample was measured on the frequency of 10kHz using LF impedance 
meter. Furthermore, when the amount of degasifying of this coat was calculated with the temperature- 
programmed-desorption gas analyser TDS (EMDmade from electronic science- 1000 K), it was a 
3x101 9-piece molecule / cm3, and when the leakage current of this coat was measured using the 
mercury probe I-V measuring device ( SSM495 mold made from the Japanese S S em), it was 3x10-10 
A/cm2. 

[0044] After dissolving example 2CH3Si(OCH3)3140g in propylene glycol monopropyl ether 130g and 
dropping the mixed liquor of 60g of water, and 0.5g of nitric acids at this in 1 hour, it was made to react 
at a room temperature further for 24 hours. The liquid which mixed 400g of 10 % of the weight 
solutions of propylene glycol monopropyl ether of polyvinyl acetate at the room temperature to this for 
24 hours was used as the coating liquid for silica system coat formation. After applying this coating 
liquid on a 6 inch silicon wafer by 2000min-l using a spinner, when it dried for 1 minute each with the 
hot plate controlled by 1 50 degrees C 250 more degrees C and subsequently calcinated among 450- 
degree-C nitrogen with the electric furnace for 1 hour, it was transparent and colorless and the coat 
without a crack was obtained. When the thickness and membrane stress of this coat were measured, 
thickness was 0.50 micrometers, and membrane stress was 26MPa(s). 

[0045] Generating of a crack was not accepted although the silica system coat of 2.0 micrometers of 
thickness was obtained by repeating the still more nearly same actuation as the above on this coat, and 
forming a coat. It was 2.5, when 1 micrometer of aluminum coats was formed by the spatter on this coat 
and the dielectric constant of a sample was measured on the frequency of 10kHz using LF impedance 
meter. Furthermore, when the amount of degasifying of this coat was calculated with the temperature- 
programmed-desorption gas analyser TDS (EMDmade from electronic science- 1000 K), it was a 
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4x101 9-piece molecule / cm3, and when the leakage current of this coat was measured using the 
mercury probe I-V measuring device (SSM 495 mold made from the Japanese S S em), it was 3x10-10 
A/cm2. 

[0046] Example of comparison lCH3Si3 (OCH3) After dissolving 140g in 300g of gamma- 
butyrolactone and dropping the mixed liquor of 60g of water, and 0.5g of nitric acids at this in 1 hour, it 
was made to react at a room temperature further for 24 hours, and considered as the coating liquid for 
silica system coat formation. After applying this coating liquid on a 6 inch silicon wafer by 2000min-l 
using a spinner, when it dried for 1 minute each with the hot plate controlled by 150 degrees C 250 more 
degrees C and subsequently calcinated among 450-degree-C nitrogen with the electric furnace for 1 
hour, it was transparent and colorless and the coat without a crack was obtained. When the thickness of 
this coat was measured, it was 0.50 micrometers, and membranous stress was 47 (Mpa). 
[0047] Although the silica system coat of 2.0 micrometers of thickness was obtained by repeating the 
still more nearly same actuation as the above on this coat, and forming a coat, the crack was accepted in 
membranous [ some ]. It was 2.8, when 1 micrometer of aluminum coats was formed by the spatter on 
this coat and the dielectric constant of this sample was measured on the frequency of 10kHz using LF 
impedance meter. 
[0048] 

[Effect of the Invention] A silica system coat according to claim 1 offers a silica system coat applicable 
as an interlayer insulation film with which a design rule can demonstrate sufficient engine performance 
of operation also in the semiconductor device made detailed from 0.15 micrometers. The formation 
approach of a silica system coat according to claim 2 to 1 1 can obtain a silica system coat applicable as 
an interlayer insulation film of semiconductor devices, such as LSI to which a design rule can 
demonstrate sufficient engine performance of operation also in the semiconductor device made detailed 
from 0.15 micrometers, or a multilayer-interconnection plate with the sufficient yield simple. Electronic 
parts according to claim 12 are semiconductor devices, such as LSI of high definition and high- 
reliability with little signal delay which comes to have the aforementioned silica system coat, a 
multilayer-interconnection plate, etc. 



[Translation done.] 
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